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Congenital tracheal occlusion, though seemingly rare, is generally fatal if not attended to immedi-
ately. A high index qf suspicion should help to make the diagnosis in a neonate when there are
respiratory distress at birth and no audible cry and an endotracheal tube cannot be advanced
beyond the vocal cords. We present our experience with cases of congenital tracheal obstruction
due to various causes during a periodoffouryears.
(Sankaran K, Bhagirath CP, Duncan WJ, et al: I
minireview. West J Med 1985 Mar: 142:348-351)

Congenital tracheal occlusion in neonates-A

Congenital occlusion of the trachea is rare. If the problem
is misdiagnosed, the invariable result is death of the

newborn. Most of the infants previously described with con-
genital tracheal occlusions have survived for a few minutes to
several days only. At the University Hospital, Saskatoon,
during a period of four years ending December 1983, we have
managed seven cases with congenital tracheal occlusions.
Our objective in this paper is to review these cases and to deal
with congenital tracheal occlusion as a separate disorder be-
cause in previous reports it was included with proximal upper
airway occlusions, such as those ofthe oropharynx or larynx,
and distal airway occlusions, such as bronchial and pulmo-
nary agenesis.

Patients and Methods
Hospital records of infants admitted to the Neonatal Inten-

sive Care Unit (NICU), University Hospital, Saskatoon, with
the diagnosis ofcongenital tracheal occlusion were examined.
During a period of four years ending December 31, 1983, a
total of 2,920 infants were admitted. Of these infants, seven
were identified as having congenital tracheal occlusion, pre-
senting with immediate neonatal respiratory distress. The de-
tails of each case are given below. This tertiary-care center
for sick neonates serves northern and central Saskatchewan,
with 10,000 to 12,000 live births per year. The details of
cases 1 and 2 have been described previously. 12

Reports of Cases
CASE 1. Briefly, the patient, a baby boy, was born spon-

taneously at 36 weeks' gestation. The antenatal history in-

cluded premature rupture of membranes and evidence of
polyhydramnios. The infant was limp and cyanotic at birth.
Attempts to intubate the trachea and oxygenate the child failed
because the endotracheal tube would not pass beyond the
vocal cords. Immediate tracheostomy improved the baby's
condition dramatically. Later investigations confirmed the
presence of proximal esophageal atresia, tracheal atresia just
below the vocal cords and evidence of a tracheoesophageal
fistula distally. The tracheoesophageal fistula was repaired on
the first day of life. The atretic area of the trachea was re-
sected at 1 month of age, and a stent was put in place. The
stent had to be removed six weeks later, however, because of
granulation tissue. At 2 1/2 years of age, the infant is doing
well with a tracheostomy. Bronchoscopy shows an opening of
approximately 3 mm at the site of resection. Both physical
and neurologic development of the baby are near normal for
postconceptional age.

CASE 2. The patient, a female infant, was born by ce-
sarean section 24 hours after the infant of case 1. The mother
was at 36 weeks' gestation with a history ofpolyhydramnios.
The infant at birth had no audible cry, was cyanotic and was
in respiratory distress with pronounced indrawing. Attempts
at intubation failed because the endotracheal tube would not
pass beyond the vocal cords. An immediate tracheostomy
resulted in remarkable improvement. As with case 1, investi-
gations showed proximal esophageal and tracheal atresia with
a distal tracheoesophageal fistula. The fistula was repaired
immediately and, unlike the previous case, repair of the tra-
cheal atresia was deferred to a later time. The infant is now
21/2 years ofage and doing remarkably well, her development
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ABBREVIATIONS USED IN TEXT
CT=computed tomographic (scan)
NICU=Neonatal Intensive Care Unit

being normal, except for language skills, for her postconcep-
tional age. Surgical correction is planned at about 4 to 5 years
ofage.

CASE 3. The patient, another term male infant, was born
to a 21-year-old gravida 1, para 0 mother in a local hospital
outside of Saskatoon. The mother received no antenatal care.
Polyhydramnios was noted at the time of delivery. The baby
was cyanotic despite pronounced respiratory effort and in-
drawing. Intubation was attempted twice, but again the endo-
tracheal tube could not pass beyond the larynx. The infant
died at 2 hours of age. Autopsy showed proximal esophageal
atresia and a distal tracheoesophageal fistula with complete
occlusion of the lumen of the larynx by a bar of cartilage
immediately below the level of the vocal cords. A histologic
section at the area of occlusion on the trachea showed a hair-
like lumen lined with respiratory epithelium. No other con-
genital abnormalities were noted. Interestingly enough, this
patient was born a month after the infants in cases 1 and 2 with
the same abnormalities.

CASE 4. This female infant was born to a 24-year-old
primigravid woman at 34 weeks' gestation in a breech presen-
tation and of a breech delivery. An ultrasound study done at
six months' gestation showed evidence of oligohydramnios
and polycystic kidneys. The membranes ruptured at delivery
and oligohydramnios was noted. Immediately after birth the
baby showed respiratory distress, and attempts to pass an
endotracheal tube failed. The Apgar scores were 5 at one
minute and 0 at five minutes. An autopsy showed agenesis of
the trachea along with agenesis of both lungs, the right
kidney, ureter, urinary bladder and uterus. Other anomalies
included a polycystic left kidney, an atrioseptal defect, poly-
splenia and a patent ductus arteriosus.

CASE 5. The patient, a male infant, was born to a 28-
year-old gravida 2, para 1 mother at 32 weeks' gestation. An
ultrasound study done antenatally showed oligohydramnios.
The infant presented at birth with severe respiratory distress.
Apgar scores were 1 at one minute and 0 at five minutes. An
autopsy showed tracheal agenesis with agenesis of both lungs
and polycystic kidneys.

CASE 6. This male infant was born to a 27-year-old
gravida 2, para 2 mother by spontaneous vaginal delivery at
term with no antenatal problems. The infant was cyanotic and
grunting immediately after birth with a severe degree of in-
drawing and inspiratory wheeze. Apgar scores were 3 at one
minute and 7 at five minutes. The infant was intubated with
some difficulty by the transport team and taken to the NICU.
A slight occlusion was noted in passing the endotracheal tube
below the vocal cords. Later, extubation resulted in severe
inspiratory stridor and cyanosis. An esophagogram, a com-
puted tomographic (CT) scan of the neck and a chest x-ray
film showed no abnormalities. Bronchoscopy showed nar-
rowing of the lumen of the trachea below the vocal cords,
suggesting an extrinsic compression and a severe degree of
tracheomalacia at the site of the obstruction. Angiogram
showed a partial vascular ring with an anomalous origin ofthe
common carotid artery. Surgical suspension ofthe aortic arch

was done in an attempt to relieve the extrinsic compression on
the trachea. This produced no improvement. Tracheostomy
was done to maintain ventilation. The plan is to remove the
tracheostomy after six months following bronchoscopy. The
infant is now 6 months old and there are no abnormalities on
physical and neurologic examinations.

CASE 7. The patient, a male infant, was born at 36 weeks'
gestation, weighing 1,650 grams, to a 24-year-old primi-
gravid mother by cesarean section. Antenatal history was
unremarkable except for breech presentation and a history of
smoking, averaging half a pack a day through the pregnancy.
Apgars were 4 at one minute and 8 at five minutes, and the
baby required endotracheal intubation and ventilation. There
was some difficulty noted in passing the tube beyond the vocal
cords. The neonatal course was complicated by continual re-
spiratory distress and evidence of congestive heart failure.
Cardiac catheterization showed a patent ductus arteriosus,
ventricular septal defect, dextrocardia and a prominent, high
aortic arch causing tracheal compression. -Bronchoscopy
showed evidence of an extrinsic compression of the trachea.
A surgical procedure was done to suspend the aortic arch and
ligate the patent ductus arteriosus, with immediate improve-
ment of respiratory state. Further investigations, such as
bronchography, CT scan of the trachea and repeat bronchos-
copy, showed significant stenosis of the entire trachea. Even-
tually, the baby was discharged at 10 months of age with
minimal respiratory distress. He is normal physically and
neurologically at 2 1/2years of age.

Discussion
The incidence of congenital tracheal occlusions at our

center is about 1 in every 420 admissions. In other words, an
approximate incidence of 1 in 5,000 to 7,000 live births is
noted in the province of Saskatchewan. From our experience,
congenital tracheal occlusion presents in three different
forms: intraluminal-such as tracheal atresia, laryngeal web
and failure to canalize the trachea-extraluminal due to ex-
ternal compression-that is, cystic hygroma, vascular rings,
annular thyroid and the like-and tracheal maldevelopment,
such as agenesis ofthe trachea and lungs.

Of the seven cases described above, three showed similar
abnormalities. Two of these three babies recovered without
sequelae. The third infant, even though he had a similar his-
tory, did not recover for two reasons. First, he was born at a
small hospital where there were no facilities for immediate
intervention and, second, the attending physicians were not
sensitive to the problem. Because there was a hairlike lumen
through the atretic area, the lungs were filled with air but there
was inadequate gas exchange. The infant must have died of
increasing acidosis, hypoxia and hypercapnia. The above
cases have clearly shown that immediate intervention may be
lifesaving. To our knowledge, these two infants are the first
ever to have survived similar abnormalities beyond the neo-
natal period. Only one case with similar lesions has been
reported before. This was diagnosed at autopsy.3 The reason
for clustering is still unknown. All investigations to elucidate
this occurrence were unfruitful.

In the fourth and fifth cases, it was obvious that there was
no palpable trachea, and this was associated with multiple
congenital anomalies and oligohydramnios. Autopsy has con-
firmed anomalies inconsistent with sustained life.
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The sixth case was one of aortic arch anomalies and asso-
ciated tra'cheal occlusion and tracheomalacia at the site of
occlusion. Again, the immediate neonatal presentation
showed evidence of acute respiratory tract occlusion and diffi-
cult intubation. Tracheostomy was done to sustain the airway
patency. The tracheomalacia due to compression is expected
to resolve with time. Secondary tracheomalacia develops in
those instances in which the tracheal wall has been subjected
to chronic external pressure.4

The seventh case had tracheal stenosis and compression.
As the infant grows, there will be relative abatement in the
respiratory difficulty. This was confirmed by continued im-
provement observed in this case.

Congenital tracheal occlusion may occur when there are
compressive extrinsic or intrinsic lesions, of the trachea or
traeheal maldevelopment. The extrinsic causes include cystic
hygroma, goiter, tumors and vascular anomalies. Cystic hy-
groma is a cystic tumor of lymphatic tissue that frequently
arises in the neck add may rapidly attain large size due to
hemorrhage or infection. It may extenid proximally into the
floor of the mouth and distally into thib mediastinum.5 Con-
genital goiter is rare but usually seen in ihfants of mothers
who have consumed large quantities of medication containing
iodides during their pregnancy. In rare cases it can be large
enopgh to cause respiratory obstruction at birth.5

Mediastinal cysts and tumors may produce acute respira-
tory occlusion at birth. Diagnosis is established radiologi-
cally, and the lesions may be differentiated by their position in
the chest. Neurogenic tumors are usually in the posterior
mediastinum-goiter and thymoma-and in the anterosu-
perior mediastinum; bronchogenic and esophageal duplica-
tion cysts are most frequently located in the hilar area,
whereas the teratodermoid group of tumors is found in the
anteroinferior medijastinum .5

The primary vascular malformation" producing airway
occlusion in infants are abnormalities of the aortic arch and its
derivatives. Persistence of a vascular segment that would nor-
mally regress or abnormal regression of a portion that would
normally remain,patent may produce a vascular ring-this
ring then causing occlusion of the trachea, esophagus or
both.6 The existence of symptoms depends, of course, on the
relative tightness of the ring. The severity of the symptoms
may vary from dysphagia to reflex apnea-so-called dying
spells caused by tracheal occlusion.7

Of the four vascular lesions, three deserve discussion-
double aortic arch, anomalous innominate artery and aberrant
left pulmonary artery.

Of the patients with double aortic arch, 75% have symp-
toms varying from stridor with wheezing to dyspnea and cya-
nosis. Symptoms are made worse with crying and especially
with feeding of solid foods. Diagnosis rests with angiography
and the treatment is surgical.

The average age at surgical treatment is 8 months. About
95% of cases of double aortic arch involve division of the
smaller persistent left aortic arch and left ligamentum arter-
iosum.o
A low-lying anomalous innominate artery can cause ante-

rior tracheal compression. This group ofpatients suffers most
from reflex apnea (16/23 in Toronto). Bronchoscopy will
show the anterior tracheal compression as a pulsatile mass.
The majority, 86% of these patients, have been treated con-

servatively9 (Macdonald and Fearon, 1971) with gradual im-
provement. Persistence of reflex apnea requires surgical
suspension of the innominate artery to the sternum, which
provides nearly complete relief of symptoms.

If the pulmonary artery branch of the embryo`logic left
sixth aortic arch fails to develop, a collateral branch from the
right aortic. arch then develops to supply the left lung, pro-
ducing the very rare "aberrant" left pulImonary artery:8 this
vessel passes between the trachea and esophagus. The aber-
rant left pulmonary artery causes expiratory stridor in
newborns as opposed to inspiratory stridor from the other
types of rings. Diagnosis rests with angiography and simulta-
neous barium swallow. Treatment involves surgical reposi-
tioning of the aberrant left pulmonary artery.

The intrinsic causes of tracheal occlusion include sub-
glottic hemangioma or, very rarely, lymphangioma and la-
ryngeal webs. The diagnosis may be suggested by asym-
metric narrowing of the trachea on chest x-ray filmn, but it
should be confirmed by direct observation using endoscopy.10
Case 7 exemplifies this point.

Tracheal anomalies such as stenosis, atresia and agenesis
can present with respiratory tract occlusion at birth. Some of
the lesions are amenable to immediate treatment, as evident in
cases 1 and 2, whereas others are not. Atresia refers to con-
genital absence or closure of a normal opening, passage or
cavity in the body, while agenesis refers to completp or almost
complete failure of the anlage of an organ to develop. Severe
cases of tracheal atresia often have been grouped with cases of
tracheal agenesis.1112 We have classified cases 1 and 2 as
tracheal atresia as we were unable to locate any opening on
repeated bronchoscopies. Obviously, case 3 will be classified
as severe stenosis or atresia, whereas case 7 has severe ste-
nosis of the trachea. About 40 cases have been reported with
tracheal atresia, agenesis or both in the literature. 12-15 Most
had a tracheoesophageal or a bronchoesophageal fistula and,
in several cases, surgical intervention was attempted. 1518 All
died eventually, with the longest survival being six weeks. 18

The management of tracheal occlusion depends on aware-
ness of the problem and prompt recognition. After it is estab-
lished that an infant has acute respiratory tract occlusion and
not respiratory depression, the airway should be cleared and a
gentle attempt at ventilation should be tried. If intubation is
unsuccessful, with difficulty encountered in advancihg the
endotracheal tube beyond the larynx, consideration should be
given to immediate tracheostomy. The following features
should alert attending physicians to. immediate intervention:
severe respiratory distress without audible cry, antenatal
polyhydramniios or oligohydramnios, failure to advance an
endotracheal tube beyond the vocal cords and palpable distal
trachea. Once an airway is established, management will de-
pend on the cause of the occlusion. Most cases will require
surgical intervention at a later date.

In summary, physicians dealing with newborns must be
familiar with the causes of acute tracheal occlusion in a neo-
nate. Prompt diagnosis and proper management may help
salvage some ofthese infants.
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